Ephedranthus S. Moore is a Neotropical genus of Annonaceae distributed from Colombia and the Guianas to Bolivia and southeastern Brazil, comprised of seven species: E. amazonicus R. E. Fr., E. boliviensis Chatrou & Pirie, E. colombianus Maas & Setten, E. dimerus J. C. Lopes, Chatrou & Mello-Silva, E. guianensis R. E. Fr., E. parviflorus S. Moore, and E. pisocarpus R. E. Fr. The genus is recognized by the combination of leaves with impressed adaxial veins, short pedicels, two to five bracts, androdioecy (i.e., some plants with only staminate flowers, other plants with only bisexual flowers), and 1-seeded monocarps. This revision updates the knowledge about the genus, providing a morphological phylogenetic analysis of Ephedranthus species, with a key, descriptions, distribution maps, and illustrations of the diagnostic characters of the species. The phylogenetic analysis shows Ephedranthus defined by having staminate flowers and basal placentation, and the seven species related as ((E. colombianus, E. boliviensis) ((E. guianensis, E. amazonicus) (E. dimerus (E. parviflorus, E. pisocarpus)))); based on this, the current subdivision of Ephedranthus is not monophyletic, and the sections are here synonymized.
described, E. boliviensis (Chatrou & Pirie, 2003) , and E. dimerus .
Multiple molecular phylogenetic analyses support Ephedranthus as a monophyletic assemblage Chatrou et al., 2012; Guo et al., 2017; Lopes et al., 2018) . However, the phylogenetic relationships among its species have not been recovered yet. Pirie et al. (2006) and Guo et al. (2017) each sampled three species of Ephedranthus using eight molecular markers in their phylogenetic analyses, and Chatrou et al. (2012) and Lopes et al. (2018) each sampled only two species, using nine and 66 molecular markers, respectively. Ephedranthus belongs to tribe Malmeeae (subfamily Malmeoideae), a monophyletic clade of 13 genera Chatrou et al., 2012; Guo et al., 2017; Lopes et al., 2018) , but the position of Ephedranthus within the tribe remains unclear. It was recovered as sister to the monophyletic Ruizodendron R. E. Fr. by Pirie et al. (2006) and Chatrou et al. (2012) , but in Lopes et al. (2018) Ephedranthus emerged in a polytomy within a polyphyletic Oxandra.
Here we present the taxonomic revision of Ephedranthus, as part of the phylogenetic studies in tribe Malmeeae (Lopes et al., 2018) , and a phylogenetic analysis of its species based on morphological data.
MATERIALS AND METHODS
A total of 500 Ephedranthus specimens from BM, BR, CEN, EAFM, IAN, IBGE, INPA, K, MG, NY, P, RB, S, SPF, U, UB, US, and WAG herbaria were analyzed (acronyms according to Thiers, 2018) , together with material from Reflora (2019) . A barcode and exclamation point indicate that the material was analyzed. Measurements of vegetative and reproductive structures were taken, and morphological variation was observed using a stereomicroscope. Nomenclature of shapes and leaf structure follows Hickey (1979) .
Maps were prepared using Quantum Gis (QGIS Development Team, 2009 ). Shape files with South American and Brazilian political divisions were downloaded from ,http://www.forest-gis.com/download-de-shapefiles/.. Illustrations were prepared by Laura Montserrat and were based on photos and herbarium material.
CLADISTIC ANALYSIS
The cladistic analysis was undertaken using all seven species of Ephedranthus and four species as outgroup, three from tribe Malmeeae, Bocageopsis pleiosperma Maas, Pseudoxandra obscurinervis Maas, and Ruizodendron ovale (Ruiz & Pav.) R. E. Fr., plus Anaxagorea phaeocarpa Mart. (Farris, 1972; Nixon & Carpenter, 1993) . A total of 25 morphological characters were measured (Tables 1, 2 ). Although the morphological data are more limited than molecular data in terms of number of informative characters and of the environmental influence on the phenotype (Hillis, 1987) , this analysis attempts to include characters from all parts of the plant, including leaf, flower, pollen, fruit, and seeds, using the outgroup criterion of homology (Watrous & Wheeler, 1981; Farris, 1982; Maddison et al., 1984) . Some characters were taken from Doyle and Le Thomas (1996) , mainly the leaf, floral, and pollen characters. Character states of leaf anatomy, pollen, and seeds were taken from van Setten and Koek-Noorman (1986 and Walker (1971) . Maas and Westra (1984 , 1985 , Maas et al. (2007) , and Erkens et al. (2017) were consulted for outgroup character states. Voucher specimens are cited in the taxonomic treatment. Brief descriptions of each character and its states are below.
Characters 1-6. Leaf
Simple hairs on the leaves is an important character in the distinction of the Ephedranthus species (Moore, 1895; Fries, 1931 Fries, , 1934 Fries, , 1941 Maas et al., 1988; Chatrou & Pirie, 2003; Lopes et al., 2014) . Papillae are unspecialized epidermal cells and are found in some genera of Malmeeae and few species of Annona L. (van Setten & KoekNoorman, 1986 ). Oil cells have been reported to occur in the lamina of Annonaceae species. These cells occur mostly in the sponge parenchyma, or in the intermediate zone between the palisade and sponge parenchyma. However, oil cells also occur in the palisade parenchyma and less often immediately below the epidermis (van Setten & Koek-Noorman, 1986 ). The relative position of primary and tertiary veins is an informative character in Annonaceae (Doyle & Le Thomas, 1996) . The outline of primary veins is also an important feature in the recognition of genera in tribe Malmeeae (Maas & Westra, 2003; Maas et al., 2007) .
Characters 7-15. Flower
Flowers are either always solitary or rarely in pairs, or borne in determinate inflorescences that vary within a given species from one to many, normally with many flowers (Doyle & Le Thomas, 1996) . Length of the flower pedicel is an important feature in the recognition of species in Ephedranthus (Fries, 1941) . Petal aestivation in Annonaceae is valvate, reduplicate-valvate, imbricate, transversely folded, and apert (or open, with margins not touching) (van Heusden,Pseudephedranthus Aristeg., Pseudomalmea Chatrou, Pseudoxandra, and Ruizodendron to valvate in Bocageopsis R. E. Fr., Onychopetalum R. E. Fr., and Unonopsis R. E. Fr. (Lopes et al., 2018) . Petals in Annonaceae are usually fleshy (van Heusden, 1992) , becoming coriaceous in dried material. Chartaceous petals are less common. Petal shape is variable, usually also between inner and outer petals, the inner ones being narrower (van Heusden, 1992) . Petal shape was one of the features used in the sectional classification of Ephedranthus (Fries, 1934) . In general, flowers in Annonaceae are bisexual, but staminate and pistillate flowers occur in monoecious, dioecious, or androdioecious species (van Heusden, 1992; Saunders, 2010) . Some members of tribe Malmeeae have androdioecious species, characterized by individuals with bisexual flowers and others with staminate ones (Lopes et al., 2018) . The stamens of Annonaceae are mainly narrowly oblong to oblanceoloid, with a very short filament, two linear thecae and a connective with shieldlike prolongation (van Heusden, 1992) . Stigma shape varies from lobed to capitate, those with a distinct basal constriction, and to cylindrical (Doyle & Le Thomas, 1996) . Number of ovules in Annonaceae varies from one to numerous; Anaxagorea A. St.-Hil. has generally two ovules per carpel (Maas & Westra, 1984; Chatrou et al., 2012) . In the rest of the taxa analyzed, there are groups either with a single ovule, or with two to five ovules.
Character 16. Pollen
The pollen wall is formed by two layers. The outer layer, the exine, is also divided in inner and outer layers. The exine outer layer, the sexine, is usually sculptured. The tectum is either granular or columellar (Walker, 1971; Punt et al., 2007) . Columellar pollen grain is a characteristic of tribe Malmeeae (Walker, 1971) . Walker (1971) was the first to place Bocageopsis, Onychopetalum, and Unonopsis (Unoneae, Unonopsis group, Fries, 1959; Xylopiineae, Hutchinson, 1964) together with Cremastosperma, Ephedranthus, Malmea s.l., Oxandra, Pseudoxandra, and Ruizodendron (Uvarieae, Fries, 1959; Hutchinson, 1964; Cremastosperma group, van Heusden, 1992) and species of Enantia Oliv. (van Setten & Maas, 1990) , now assigned to the African genus Annickia Setten & Maas (previously in a tribe called Malmea). His classification was based on pollen features in all these genera, having columellar monosulcate pollen grains. Except for Annickia, this is the current delimitation of tribe Malmeeae (Chatrou et al., 2012) .
Characters 17-22. Fruit
All fruit characters are important for recognizing species of Ephedranthus and have been used in Table 1 . Characters analyzed and coding for cladistic analysis of Ephedranthus.
1. Hairs on the abaxial side of lamina: absent (0); present (1) 2. Papillae (van Setten & Koek-Noorman, 1986 : absent (0); present (1) 3. Oil cell in palisade parenchyma (van Setten & Koek-Noorman, 1986 : absent (0); present (1) 4. Idioblasts with silica bodies (van Setten & Koek-Noorman, 1986 : absent (0); present (1) 5. Midrib (Doyle & Le Thomas, 1996) : concave or flat (0); convex (1) 6. Tertiary veins on the abaxial side of lamina: immersed to slightly raised (0); distinctly raised-reticulate (1) 7. Flower number: always one (or two) (0); one to many (1) 8. Length of flower pedicel: more than 3 mm (0); 0-2 mm (1) 9. Petal aestivation (Doyle & Le Thomas, 1996) : valvate (0); imbricate (1) 10. Petal texture: coriaceous (0); chartaceous (1) 11. Outer petal shape: narrowly obovate to oblanceolate to elliptic (0); ovate, orbiculate to suborbiculate (1); narrowly oblong to oblong (2) 12. Male flower: absent (0); present (1) 13. Stamen shape (Doyle & Le Thomas, 1996) : laminar (0); narrow with tonguelike connective (1); peltate-truncate (2) 14. Stigma shape (Doyle & Le Thomas, 1996) : lobed (0); capitate (1); cylindrical (2) 15. Ovule number: one (0); two (1); two to five (2) 16. Infratectal structure (Walker, 1971) : granular (0); columellar (1) 17. Hairs on fruit pedicel: absent (0); present (1) 18. Veins on monocarp wall: absent (0); present (1) 19. Texture of monocarp wall: smooth (0); verrucose (1) 20. Monocarp shape (Doyle & Le Thomas, 1996) : club-shaped (0); ellipsoid (1); globose to ovoid (2); cylindrical (3) 21. Monocarp apex: rounded (0); apiculate (1); umbonate (2) 22. Stipe length: 0-11 mm (0); 12-19 mm (1); 20-40 mm (2) 23. Placentation (van Setten & Koek-Noorman, 1986 : basal (0); lateral (1) 24. Raphe (van Setten & Koek-Noorman, 1986 : indistinct (0); ribbed (1); grooved (2) 25. Rumination (van Setten & Koek-Noorman, 1986 : ribbon-shaped (0); spiniform (1); lamellate (2) 246
Annals of the Missouri Botanical Garden taxonomic treatments. The monocarp is usually ellipsoid, but in few species it ranges from globose to ovoid or cylindrical; club-shaped monocarps are exclusively found in Anaxagorea (Maas & Westra, 1984) . The monocarp apex is either rounded or apiculate or umbonate. The stipe, connecting the monocarp to the receptacle, varies from 5 to 40 mm long in Ephedranthus. This character has been used to distinguish E. guianensis, E. parviflorus, and E. pisocarpus (Fries, 1941) , also in Ephedranthus species keys Lopes et al., 2014) , and to distinguish E. boliviensis from E. amazonicus (Chatrou & Pirie, 2003) . Despite the arbitrary division of states of this character, most species of Ephedranthus have stipes that are 0-11 mm long (E. boliviensis 7-11 mm; E. colombianus 6-7 mm; E. dimerus 6.5-11 mm; E. parviflorus, (van Setten & Koek-Noorman, 1992) . Rumination in seeds, a synapomorphy of Annonaceae, is due to the infolding of dark inner layer of the seed coat into the lighter-colored endosperm (van Setten & Koek-Noorman, 1992) . The ruminations are categorized in two main cross section divisions, spiniform and lamellate, ribbon-shaped rumination being found only in Anaxagorea.
An exhaustive search using parsimony was conducted in PAUP 4.0a150 (Swofford, 2002) . Character-state optimization used accelerated transformation (ACCTRAN). Standard bootstrap analysis was conducted with 1000 replications.
RESULTS

PHYLOGENETIC RELATIONSHIPS IN EPHEDRANTHUS
There are 20 parsimony-informative characters and five parsimony-uninformative ones. One most parsimonious tree, with 51 steps, was recovered with 0.6863 consistency index (CI) and 0.5429 retention index (RI) (Fig. 1, 20 changes, Table 3 , 31 changes). Bootstrap values were 63% for the clade Ephedranthus dimerus, E. parviflorus, and E. pisocarpus, 90% for E. pisocarpus sister to E. parviflorus, and 69% for E. colombianus sister to E. boliviensis. Bootstrap values for all the other nodes were below 50% (Fig. 1) .
Ephedranthus is monophyletic with three main clades (Table 3) . One non-homoplastic character, male flowers (character 12: 1), and a homoplastic one, basal placentation (character 23: 0) support the genus. Within Ephedranthus, E. colombianus and E. boliviensis are sister to the rest of the genus. The sister relationship of E. colombianus and E. boliviensis is supported by glabrous leaves on the adaxial surface (character 1: 0) and verrucose monocarp wall (character 19: 1). The monophyly of the clade comprising E. guianensis, E. amazonicus, E. dimerus, E. parviflorus, and E. pisocarpus is supported by leaves with immersed to slightly raised tertiary veins (character 6: 0). Within this group, E. guianensis and E. amazonicus are sister to the group formed by E. dimerus, E. parviflorus, and E. pisocarpus. Ephedranthus guianensis and E. amazonicus are supported by stipes 20-40 mm long (character 22: 2). The group E. dimerus, E. parviflorus, and E. pisocarpus is supported by cylindrical monocarps (character 20: 3) and fruit pedicel covered by yellowish hairs (character 17: 1). The sister relationship of E. parviflorus and E. pisocarpus is supported by narrowly oblong to oblong petals (character 11: 2), chartaceous petals (character 10: 1), and pedicel 0-2 mm long (character 8: 1) (Fig. 1) . Volume 104, Number 2 2019
Lopes & Mello-Silva 247 Revision and Phylogeny of Ephedranthus (Annonaceae) Figure 1 . Most parsimonious tree. Bars represent character state changes: black 5 unique; gray 5 homoplasy. Numbers below bars are character numbers, and those above are character states (see Table 1 Trees or shrubs 5-30 m. Leaves distichous, venation brochidodromous, primary veins impressed to flat adaxially, raised abaxially, secondary veins mostly distinct, impressed to flat adaxially, raised abaxially. Inflorescence axillary, on older branches in the leafless zone, 1-or 2-flowered; bracts 2 to 5, 1.5-5 3 4 mm, ovate to broadly ovate. Flowering pedicel 0-10 mm, fruiting pedicel 6-40 mm. Flower actinomorphic, bisexual or staminate; sepals and petals similar in size and shape in both sexes; plant androdioecious; perianth 1 whorl of sepals and 2 whorls of petals; sepals (2 to)3, imbricate, free, smaller than the petals; petals (4 to)6, imbricate, free; bisexual flower with 20 to 30 stamens, extrorse, connective shield truncate; 9 to 75 carpels, ovary with 1 basal ovule, stigma capitate; male flower 50 to 190 stamens; androecium and gynoecium arranged in irregular whorls. Fruit apocarpous, 2 to 80 stipitate monocarps; monocarps ellipsoid, ovoid, globose to cylindrical, wall papyraceous to woody. Tree 5-30 m tall, DBH 5-30 cm; branchlets, petioles, and buds densely covered by appressed, straight, yellowish hairs to glabrescent. Petiole 5-8 mm; lamina 7-32 3 3-11 cm, narrowly elliptic to elliptic, oblanceolate, or narrowly oblong; apex acute to acuminate, base acute, obtuse to slightly asymmetric, coriaceous to chartaceous, glabrous adaxially, glabrous to glabrescent, rarely densely covered by appressed, straight hairs abaxially; primary vein impressed, forming a sulcus near base adaxially, prominent abaxially, secondary veins flat to impressed adaxially, raised abaxially, 9 to 16 pairs of secondary veins, tertiary veins impressed and nonreticulate on both sides, angles between primary and secondary veins 55°-70°. Inflorescence 1-flowered; bracts 3 or 4. Flower pedicel 4-5 mm, fruiting pedicel 8-15 mm, glabrous; flower buds globose-flattened; sepals 3, 2-4 3 3-6 mm, widely ovate, densely covered by appressed, crisped, yellowish hairs; petals 6, in 2 whorls of 3 petals each, coriaceous, sparsely to densely covered by appressed, crisped, yellowish hairs; outer petals 9-25 3 10-16 mm, ovate to suborbiculate; inner petals 10-15 3 10 mm, orbiculate to elliptic with obtuse apex; bisexual flower: stamens not seen, carpels ca. 75, ovary cylindrical prismatic, densely covered by appressed, straight, goldish hairs; male flower with 120 to 150 stamens, 2 mm. Fruit with ca. 23 monocarps, 15-40 3 8-20 mm, ellipsoid, rarely globose, apex shortly apiculate, immature yellow, mature red, stipe 20-30 mm; fruit wall smooth. Seed 18 3 10, ellipsoid.
Habitat and distribution. Ephedranthus amazonicus is widely distributed in the Amazon region of Brazil, Colombia, and Peru, with a single known collection from Venezuela. It occurs in non-inundated forests on lateritic soil, at elevations from 50 to 200 m. It flowers from April to June, rarely in October, and fruits throughout the year, mainly from April to August. Vernacular names. Cargero (Spanish, Colombia), envira, envira-preta (Portuguese, Brazil), pari (Yurí, Colombia).
Notes. The fruits with 23 monocarps, with smooth wall, distinguish Ephedranthus amazonicus from its sister species, E. guianensis. Their close relationship is supported by stipes 20 to 40 mm long (Fig. 1, character 22) . Leaves of E. amazonicus are in general very long, up to 32 cm long. Ephedranthus colombianus, a non-related species, also has large leaves, but they are instead reticulate abaxially, and the fruit stipes are smaller, from 6 to 7 mm long.
The collection Aldana 271, from Boyacá, Colombia, is peculiar because of its leaves densely covered with brownish hairs abaxially, and its geographical occurrence, in the Andean region, typical of Ephedranthus colombianus. Nonetheless, it shows the long stipes typical of E. amazonicus and is maintained here under this species until more collections become available for analyses. 
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Tree 3-19 m tall, DBH 15-24 cm; branchlets, petioles, and buds sparsely to densely covered by appressed, straight to crisped, yellowish to ferruginous hairs to glabrescent. Petiole 3-6 mm; lamina 6-17 3 2.5-7 cm, narrowly elliptic to elliptic, elliptic-obovate, oblong, or ovate; apex acute to acuminate, base obtuse, acute to slightly asymmetric, chartaceous, glabrous with appressed, crisped, yellowish hairs along the primary vein adaxially, glabrescent abaxially; primary vein flat, sometimes with a sulcus near the base adaxially, prominent abaxially, secondary veins flat to impressed adaxially, raised abaxially, 8 to 14 pairs of secondary veins, tertiary veins indistinct adaxially, distinctly raisedreticulate abaxially, angles between primary and secondary veins 50°-70°. Inflorescence 1-flowered; bracts 4. Flowering pedicel ca. 3 mm, fruiting pedicel 7-8 mm, glabrous; flower buds flattened-globose; sepals 3, 1.5-3 3 2-3 mm, widely ovate to triangular, densely covered by appressed, crisped, yellowish hairs; petals 6, in 2 whorls of 3 petals each, coriaceous, sparsely to densely covered by appressed, crisped, yellowish hairs; outer petals 5-10 3 5-9 mm, ovate; inner petals 6-10 3 5-6 mm, ovate; bisexual flower not seen; male flower with 50 stamens, 1.5 mm. Fruit with 10 to 30 monocarps, 18 3 7-11 mm, ellipsoid, apex rounded, yellow in vivo, stipe 10 mm; fruit wall verrucose. Seed 14 3 8 mm, ellipsoid.
Habitat and distribution. Ephedranthus boliviensis occurs in Bolivia and Brazil, in dry chiquitanos forest, and disturbed forests, at elevations from 125 to 300 m. It flowers from September to November and fruits in November.
Vernacular names. Joisi (Chácobo, Bolivia), peraquina (Spanish, Bolivia).
Notes. Ephedranthus boliviensis is distinguished from E. parviflorus by the 3-mm-long pedicels (vs. sessile flowers in E. parviflorus), widely ovate to triangular sepals 1.5-3 mm long (vs. ovate sepals 3-5 mm long), and ellipsoid and verrucose monocarps (vs. cylindrical and smooth monocarps). Collections of E. boliviensis occurring close to the border between Bolivia and Brazil have been included in E. parviflorus by , as E. boliviensis had not been described at that time. Tree 5-20 m tall, DBH 4-40 cm; branchlets, petioles, and buds densely covered by appressed, straight, ferruginous hairs or covered by papillae. Petiole 3-8 mm; lamina 9.5-24 3 3-9 cm, narrowly oblong to oblong or narrowly elliptic; apex acute to acuminate, base obtuse, chartaceous to coriaceous, glabrous with appressed, crisped, yellowish hairs along the primary vein adaxially, glabrous abaxially; primary vein impressed adaxially, prominent abaxially, secondary veins impressed adaxially, raised abaxially, 8 to 14 pairs of secondary veins, tertiary veins indistinct adaxially, distinctly raised-reticulate abaxially, angles between primary and secondary veins 60°-80°. Inflorescence 1-or 2-flowered; bracts 2. Flower pedicel 6-10 mm, fruiting pedicel 12-20 mm, glabrous to covered by papillae; flower buds not seen; sepals 3, ca. 7 3 4 mm, lanceolate, densely covered by crisped, yellowish hairs; petals 6, in 2 whorls of 3 petals each, coriaceous, densely covered by appressed, crisped, brownish hairs; outer and inner petals 15 3 4-5 mm, narrowly obovate to narrowly elliptic; bisexual flower: stamens not seen, carpels ca. 15, ovary densely covered by appressed, straight, brownish hairs; male flower not seen. Fruit with ca. 6 monocarps, 28 3 11 mm, ellipsoid, apex apiculate, immature green, mature purple to dark purple, stipe 6-7 mm; fruit wall verrucose, with apparent veins. Seed 15-19 3 7-8 mm, ellipsoid to ovoid.
Habitat and distribution. Ephedranthus colombianus occurs in the Colombian departments of Antioquia, Santander, and Sucre. It is present mainly in forests from the Andean region, at elevations from 30 to 410 m, reaching up to 2300 m in La Ceja, Antioquia. In Sucre it occurs also in limestone formations. It flowers in April and fruits from June to September.
Notes. Ephedranthus colombianus differs from the other Ephedranthus species by the leaves with tertiary veins distinctly raised-reticulate abaxially and the verrucose monocarps, with apparent veins. Verrucose monocarps (character 19: 1) and glabrous leaves abaxially (character 1: 0, homoplastic) support its sister relationship with E. boliviensis (Fig. 1) . Collections bearing flowers are less common than fruiting collections, and in general, flowering herbarium sheets bear old flowers, from which stamens had already fallen, so that male flowers have not been seen in the available specimens. Tree 2-30 m tall, DBH up to 25 cm; branchlets, petioles, and buds covered with simple, straight to crisped, erect hairs, sometimes glabrescent, branches glabrous. Petiole 3.5-5.5 mm; lamina 7-14.5 3 3-6.5 cm, oblanceolate to obovate or elliptic; apex acute, rarely obtuse or emarginate, base cuneate to acute, chartaceous, glabrous or sparsely covered with erect, straight hairs on primary vein adaxially, sparsely to densely covered with straight to crisped, erect hairs abaxially; primary vein impressed adaxially and raised abaxially, secondary vein impressed adaxially and raised abaxially, 9 to 14 pairs of secondary veins, tertiary veins impressed and non-reticulate on both sides, angles between primary and secondary veins 50°-60°. Inflorescence 1-flowered; bracts 4 or 5. Flowering pedicel 5-10 mm, fruiting pedicel 1-2 cm, glabrous to densely covered by yellowish hairs; flower buds globose; sepals 2, 3-4.5 3 5-5.5 mm, widely ovate, densely covered with appressed, straight, goldish hairs; petals 4, in 2 whorls of 2 petals each, coriaceous, densely covered with appressed, crisped hairs abaxially, almost glabrous adaxially; outer and inner petals 7-10 3 5-9.5 mm, the outer ones orbiculate, the inner ones oblanceolate; bisexual flowers with ca. 20 stamens, carpels ca. 40, ovary glabrescent; male flowers with ca. 80 stamens, 1.5 mm. Fruit with 2 to 20 monocarps,
254
Annals of the Missouri Botanical Garden 15-25 3 10-15 mm, ellipsoid to cylindrical, apex rounded to umbonate, immature green, mature orange to dark red, stipe 6.5-11 mm; fruit wall smooth. Seeds 15 3 10 mm, ellipsoid.
Habitat and distribution. Ephedranthus dimerus occurs in the Atlantic Forest of Brazil, along the Doce River basin, in Minas Gerais and Espírito Santo, and in Bahia, near the coast with a single inland collection in the municipality of Barra. It flowers from October to November and fruits from February to June.
Vernacular names. Pindaíba-preta (Portuguese, Brazil).
Notes. Ephedranthus dimerus is the only species in the genus with flowers showing two whorls of two petals each and one whorl with two sepals. It is also the only Ephedranthus from the Brazilian Atlantic Forest. Moreover, it has the longest flowering pedicel among the species of the genus, up to 1 cm long. Ephedranthus dimerus is sister to (E. parviflorus and E. pisocarpus), and the group is supported by yellowish hairs covering the fruiting pedicel and cylindrical monocarps ( Tree to shrub 1.5-18 m tall, DBH 3-20 cm; branchlets, petioles, and buds densely covered by erect, straight, yellowish hairs to glabrescent. Petiole 4-8 mm; lamina 6.5-19 3 2.5-6 cm, narrowly elliptic to elliptic, narrowly oblong to oblanceolate; apex acuminate to attenuate, acute, base acute to obtuse or slightly asymmetric, chartaceous, glabrous, with erect, straight, yellowish hairs along the primary vein adaxially to glabrescent, sparsely to densely covered by appressed, straight, whitish hairs and papillae abaxially; primary vein impressed adaxially, prominent abaxially, secondary veins flat to impressed adaxially, raised abaxially, 5 to 11 pairs of secondary veins, tertiary veins impressed and non-reticulate on both sides, angles between primary and secondary veins 55°-70°. Inflorescence 1-flowered; bracts 3 to 5. Flowering pedicel 5-8 mm, fruiting pedicel 1.5-4 cm, glabrous; flower buds ovoid; sepals 3, 2-4 3 3-6 mm, triangular, densely covered by appressed, crisped to straight, brownish hairs; petals 6, in 2 whorls of 3 petals each, coriaceous, densely covered by appressed to erect, crisped, brownish hairs; outer petals 9-20 3 6-14 mm, widely ovate to oblong-ovate; inner petals 9-18 3 5-10 mm, elliptic, oblanceolate to narrowly obovate; bisexual flower with ca. 30 stamens, carpels ca. 100, ovary cylindrical, densely covered by appressed, straight hairs; male flower with 75 to 190 stamens, 1.5-3 mm. Fruit with (6 to)30 to 80 monocarps, 17-30 3 12-20 mm, ellipsoid, apex apiculate to umbonate, immature green, mature red-purple to redorange, stipe 30-40 mm; fruit wall fleshy, smooth, with apparent veins, transversal raised line around the monocarp and longitudinal intrusions apparent on dried monocarps. Seed 18-22 3 10-12 mm, ellipsoid.
Habitat and distribution. Ephedranthus guianensis occurs in Guyana, Surinam, and French Guiana, in forest on lateritic soil, at elevations from 200 to 900 m. It flowers from January to February and from August to October, and fruits from June to September, rarely in April.
Vernacular names. Karishiri (Creole, Guyana), man-pika-pika (Sranan, Surinam), mamayawé (Creole, French Guiana), mouamba (Paramaka, French Guiana).
Notes. Ephedranthus guianensis is recognizable by the medium-sized, 6.5-19 3 2.5-6 cm, usually , and outer petals 6 3 4 mm (vs. 10-13 3 7-8 mm) (Fries, 1931) . Nevertheless, it was based on a single collection with atypical flowers, and Tree to shrub 3-18 m tall, DBH 12-30 cm; branchlets, petioles, and buds densely covered by appressed to erect, crisped, yellowish hairs. Petiole 3-8 mm; lamina 5.5-16 3 2.5-7 cm, narrowly elliptic, elliptic to widely elliptic, narrowly obovate to oblanceolate, suborbiculate; apex acute, rarely obtuse to attenuate, base acute, obtuse to slightly asymmetric, rarely slightly cordate, chartaceous, glabrous with erect, straight hairs along the primary vein adaxially, sparsely covered by erect, straight hairs abaxially; primary vein impressed, forming a sulcus near the base adaxially, raised abaxially, secondary veins impressed adaxially, raised abaxially, 7 to 13 pairs of secondary veins, tertiary veins impressed adaxially and slightly raised abaxially and non-reticulate on both sides, angles between primary and secondary veins 50°-70°. Inflorescence 1-flowered; bracts ca. 5. Flowering pedicel sessile, fruiting pedicel 6-20 mm, densely covered by yellowish hairs; flower buds globose; sepals 3, 3-5 3 4 mm, ovate, densely covered by appressed, straight, goldish hairs; petals 6, in 2 whorls of 3 petals each, chartaceous, densely covered by appressed, straight, goldish hairs; outer petals 6-8 3 3-5 mm, ovate to narrowly oblong with acute to rounded apex; inner petals 8.5-9 3 3-4 mm, oblong to narrowly oblong with acute to rounded apex; bisexual flower with 27 to 30 stamens, carpels 9 to 16, ovary ovoid, densely covered by appressed, straight hairs; male flower with ca. 100 stamens, 1.5-2 mm. Fruit with 4 to 14 monocarps, 15-20 3 8-10 mm, immature ellipsoid to globose, mature cylindrical, apex shortly apiculate, immature green, mature yellowish to red, stipe 5-8 mm; fruit wall smooth. Seed 16-19 3 7-8 mm, ellipsoid.
Habitat and distribution. Ephedranthus parviflorus occurs in central-western Brazil, in the states of Goiás, Mato Grosso, Mato Grosso do Sul, Pará, and Tocantins, and in Paraguay, in riparian forests of the cerrado domain, on clay to sandy soils, at elevations from 350 to 750 m. It flowers from June to August and fruits from October to December. Vernacular names. Adzo waihi (Aquém, Brazil), conduru, meju-do-porco (Portuguese, Brazil).
Notes. Ephedranthus parviflorus shares with E. boliviensis, E. dimerus, and E. pisocarpus the medium-sized leaves, 5.5-17 3 2.5-7 cm, with apparent secondary veins on the upper side. It is distinguished from E. boliviensis and E. pisocarpus by the monocarps, ellipsoid or globose in E. boliviensis and E. pisocarpus and cylindrical in E. parviflorus, and from E. dimerus by its dimerous flowers with 1-cm-long pedicel (vs. 2 whorls of 3 petals and sessile pedicel in E. parviflorus). Ephedranthus parviflorus and E. pisocarpus are sister species supported by sessile flowers and oblong to narrowly oblong, chartaceous petals (Fig. 1, Tree to shrub 4.5-22 m tall, DBH 7.5-10 cm; branchlets, petioles, and buds densely covered by appressed to erect, crisped, yellowish hairs. Petiole 2-5 mm; lamina 5-11 3 2.5-5 cm, narrowly oblong to oblong, elliptic, or narrowly obovate to obovate; apex acute to acuminate, rarely obtuse, base obtuse to slightly cordate, rarely acute, papyraceous to chartaceous, glabrous with erect hairs along the primary vein adaxially, densely covered by erect, crisped hairs abaxially; primary vein impressed, forming a sulcus near the base adaxially, raised abaxially, secondary veins impressed adaxially, raised abaxially, 8 to 10 pairs of secondary veins, tertiary veins impressed adaxially and slightly raised abaxially and non-reticulate on both sides, angles between primary and secondary veins 50°-75°. Inflorescence 1-or 2-flowered; bracts ca. 5. Flowering pedicel sessile, fruiting pedicel 7-10 mm, densely covered by yellowish hairs; flower buds not seen; sepals 3, 4-6 3 4-7 mm, ovate, densely covered by appressed, straight hairs; petals 6, in 2 whorls of 3 petals each, chartaceous, densely covered by appressed, straight hairs; outer and inner petals 15-20 3 6-10 mm, oblong; bisexual flower: stamens not seen, carpels ca. 20; male flower with ca. 100 stamens, ca. 1 mm. Fruit with 2 to 13 monocarps, 11-13 3 7-10 mm, ovoid, globose to ellipsoid, apex shortly apiculate, mature yellowish to dark red, stipe 5-7 mm; fruit wall smooth, with longitudinal intrusions apparent on dried monocarps. Seed 10 3 7 mm, ellipsoid.
Habitat and distribution. Ephedranthus pisocarpus occurs in the northeastern Brazilian states of Ceará, Maranhão, and Piauí, in forests from cerrado and caatinga. It flowers in August and fruits from January to March. Vernacular names. Conduru, cunduru-brabo, cunduru-amarelo, envira-de-cocho (Portuguese, Brazil).
Notes. The mature monocarps of Ephedranthus pisocarpus, small and ellipsoid to globose, are similar to the unripe ones of E. parviflorus. Ephedranthus pisocarpus and E. parviflorus are distinguishable by the leaf and fruit pedicel size, usually smaller in E. pisocarpus. Another species generally confused with E. pisocarpus is Oxandra sessiliflora R. E. Fr. Both are sympatric and share the small leaves with brown primary vein on the upper side. Nevertheless, O. sessiliflora has narrowly elliptic leaves and almost sessile monocarps, whereas E. pisocarpus has oblong to obovate leaves and stipitate monocarps. 
